Activation of Wnt Signaling Increases Numbers of Enteric Neurons Derived From Neonatal Mouse and Human Progenitor Cells.
Neural stem and progenitor cells from the enteric nervous system (ENS) might serve as a source of cells for treatment of neurogastrointestinal disorders. Before we can use these cells, we must increase our understanding of the signaling mechanisms that regulate proliferation and differentiation. We systematically evaluated the effects of canonical Wnt signaling on proliferation and differentiation of cultured ENS progenitor cells from neonatal mice and humans. We isolated ENS progenitors from tunica muscularis of the small intestine of newborn (postnatal day 0) wild-type C57BL/6 mice as well as from Wnt1-Cre2 reporter mice. We also obtained intestinal tissue samples from infants (2 and 7 months old) undergoing surgery for imperforate anus or focal intestinal perforation and isolated ENS cells. ENS cells were cultured under proliferation conditions leading to formation of 3-dimensional spheres, which we activated with Wnt3a and SB216763 in order to activate the β-catenin-dependent canonical Wnt pathway. We used immunoblot and quantitative polymerase chain reaction to evaluate the molecular response to Wnt stimuli and immunohistochemistry, proliferation, and cell death assays to identify new neurons. In proliferating enterospheres derived from ENS progenitor cells, we verified the expression of Wnt receptors frizzled 1-10 and the co-receptors low-density lipoprotein receptor-related proteins 5 and 6. Pharmacologic stimulation with Wnt agonists led to intracellular accumulation of Wnt-dependent β-catenin and up-regulated expression of known Wnt target genes axin2, lef1, and lgr5. Activation of the canonical Wnt pathway promoted growth of ENS cell spheres during cell expansion and increased the number of newborn neurons derived from mouse and human progenitor cells. In studies of human and mouse ENS progenitors, we found activation of the Wnt signaling pathway to promote neurogenesis of the ENS in vitro. The neurogenic effect of Wnt agonists on ENS progenitors supports their use in generation of cell pools for autologous cell replacement therapies.